Abstract. Acute management of patients with traumatic brain/blast injury is a challenge. To minimize secondary injury and improve outcome, it is critical to detect neurological deterioration early, when it is potentially reversible. One potential monitoring method is cerebral electrical impedance (rheoencephalography-REG) because of its non-invasiveness and good time resolution.
. WORK UNIT NUMBER
PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES)
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To calculate the lower limit of CBF autoregulation, waveform data (arteri al pressure -SAP, and REG) were averaged in I 0 second epochs, and the Pearson correlation coefficient was computed on 30 consecutive points (5 min) and updated every minute with a sliding window. For further details, see [6] . 
I. Spreading depression
Measurement of spreading depression, an early warning sign of disturbed bra in metabolism, would be ideal for neuro-monitoring if it could be measured non-invasively. In humans, EEG measurements showing SD cannot be accomplished by placing electrodes on the scalp; such measurements require intra-or epicortical electrodes with the concomitant hazard of infection. In the present rat study, REG detected spreading depression with such intra-cerebral electrodes. However, in human measurements, REG can be used to measure non-in vasively with surface electrodes, thus eliminating the hazard of infection. The relationsh ip between SD and impedance was described by Olsson et al [7) .
Lower limit ofCBF autoregulation
If a patient' s CBF autoregulation is impaired, administering of infusion by ICU neurosurgery staff may cause secondary brain damage. Too much infusion may lead to brain edema; too little infusion may cause brain ischemia/hypoxia. The lower limit of CBF autoregulation is typically obtained invasively by measuring such modalities as ICP and SA P [8] to determine the phase re lationship of slow oscillations of SAP (transfer analysis). REG conducted on monkeys with surface electrodes on the skin proved that slow wave oscillations were present in the REG signal and were not fi ltered out by the skull . Therefore, with a specialized algorithm developed for this purpose, REG can be used to detect the lower limit of CBF autoregulation.
Vasospasm
Vasospasm, the constnctlon of brain arteries, causes brain ischemia/hypoxia, which may lead to secondary brain injury [9] . Vasospasm after traumatic brain/blast injury can be present without physical impact or visible injury and may develop any time after the blast incident, even weeks later [I 0 ]. The present pig study showed that REG measurements can detect vasospasm. Cerebral vascular symptoms (nausea, di zziness, headache) have been described in humans followi ng infusio n with the cancer treatment Doxil (doxorubicin), a liposome encapsulated drug. In this study, REG detected transient vasospasm fo llowing Doxi l infusion . A possible explanation is the release of vasoactive mediators causing a cerebrovascular reaction [I I] . Brain injured patients are known to experience spreading depression, impaired CBF autoregulation, and vasospasm. Currently there is no non-invasive method in use to assess the risk of implementing a hypotensive resuscitation strategy in brain-injured patients. Measu rements with REG can be used to identify the autoregulatory breakpoint for ind ividual patients to determine their li mit for permissive hypotension or to adequately administer infusion to increase cerebral perfusion pressure. The results reported here support the application of REG as a neuro-monitoring modality. Additional correlative studies of REG as a non-invasive modality for brain mon itori ng are required and are in progress.
